M ost literature on work related burn injuries has been published retrospectively by burn centers around the world. Current estimates are that the incidence of serious burns occurring at the workplace is between 20% and 30% (lnancsi, 1987) , but presently there is no satisfactory source for these figures. The U.S. Bureau of Labor Statistics reports fire related injuries which include smoke inhalation, but the Bureau excludes scalds, electrical injuries, contact injuries, and chemical burns. The literature on work related injury focuses primarily on emergency treatment instead of incidence and prevention (lnancsi, 1987) .
TRENDS IN BURN STATISTICS
During the 1960s, 20% of all burns and 40% of deaths from fire and/or explosion were work related (Iskrant, 1967) . Two separate studies conducted during the 1970s reported that the percentage of work related burns was between 21% and 30% (Barancik, 1975; Clark, 1978) . Rossignol (1986) examined the epidemiology of work related burn injuries in Massachusetts over a 1 year period. This group found 29% of 825 burn injuries to be work related. Scalds were the most frequent type of burn injury, with flashlflame burns the second most common. Males under 25 years of The literature on work related injury focuses primarily on emergency treatment instead of incidence and prevention.
age were found to be at highest risk for suffering a work related burn Injury.
In the 1980s this trend was maintained, as reported by Inancsi (1987) . The results indicated that 25% of all serious burns are work related. Their study involved 232 work related burns out of 1,076 burn patients over 5 years who were treated at a Southern California Burn Center. Inancsi also found scalds to be the most common burn injury both overall and for females. Flame related burns resulted in the highest percentage of body surface area involvement. Tar, flame, chemical, and electrical burns almost exclusively affected men in this group of patients.
CLASSIFICATION OF BURN INJURIES
In the past, burn injuries were classified as first, second, or third degree to indicate the depth of tissue destruction. Today it is more correct to classify burn wounds as partial thickness or full thickness. Partial thickness wounds include first and second degree burn injury ( Figure 1 ). Damage is to the epidermis and dermis, but enough viable tissue remains for spontaneous epithelialization to occur. Some practitioners differentiate partial thickness and deep partial thickness injuries to more closely parallel the earlier classifications of first and second degree injury.
It is sometimes difficult to estimate the depth of a burn injury early in the post burn period, as some injuries take several days to fully declare themselves. Partial thickness burn injuries can present as pink or red and tender to touch without blistering, such as sunburn, or can be blistered, oozing, and painful to touch, air, or liquid, such as flashlflame burns. The latter would describe deep partial thickness injuries.
Full thickness injuries involve the epidermis, dermis, subcutaneous fat, and potentially muscle, tendons, and bone ( Figure 2 ). This burned area appears hard and leathery to the touch, and can range in color from charred to white. The patient experiences no pain, since nerve endings have been destroyed. When circumferential full thickness injuries occur, compartment syndrome and altered circulation in the extremities, or decreased chest wall compliance in the thorax, are complications which are life and limb threatening.
IMMEDIATE TREATMENT
At the workplace, there are seve ral common steps for the treatment of all burn victims (T able 1). F irst , sto p the burning pro cess. Appropriate methods for accompli shing this differ by cau sat ive agent and will be discu ssed later. Next, as with any injured individual , assess and secure the ABCs of cardiopulmonary resuscitation: secure the airway (A), insure adequate breathing and ventilation (B), and maintain circulation (C).
All clothing and jewelry should be removed from the person and they should be covered with a clean, dry sheet. An extremely important intervention in serious burn injuries is the insertion of two large bore (16 gauge) peripheral intravenous lines and the infusion of lactated Ringer's solution. When the burn is ob viously minor, infusion of fluids. is not necessary at the scene of the accident.
Vital signs , including heart rate , respiratory rate and efforts, and blood pressure, should be monitored. Once the person has reached a location where urinary catheterization can take place and the urine output can be monitored, this para-meter becomes an extremely important vital funct ion in the burned victim. Urine output of 30 cc per hour or greater is the most accurate gauge of sufficient fluid resuscitation.
The person should be transported as quickly as possible to the nearest facility equipped to treat bums appropriately. If no bum center is easily accessible, transfer the person to the nearest emergency department for temporary care.
For minor burns, wash the area thoroughly with tepid water and a mild soap. Peroxide or betadine are contraindicated , as both will cause damage to compromised epithelium as well as to the surrounding tissue. All loose skin and blisters require debridement.
The wounds should be covered with a thin layer of silve r sulfadizine (Silvadene) or polysporin. This should be cove red with fine mesh gauze , and the person referred to a ph ysician for follow up care. Determining the client's last tetanus immunization and revaccination is an important part of the assessment and treatment (Baxter, 1988) .
MECHANISM OF INJURY

Scald Burns
Scalds from hot liquids, steam, or molten material can be classified into two categories: 1) injuries secondary to unsafe practices, and 2) injuries secondary to unsafe equipment (Wachtel, 1988) . The need for adherence to employee and equipment safety is vital in prevention of burn injuries. On site treatment of scald injuries begins the same as that of any other burn injury and in volves ce ssation of the burning process. This can be accomplished by removing the victim from the burning source (Table 2) . The next step in treating scalded victims is to secure the airway, 
Peel off with forceps or use Shur-Clens Remove with paraffin oil
Electrical Burns Industrial electrical injuries result from contact with alternating current (AC) of greater than 1,000 milliamperes and 1,000 volts. The path of electrical current through the body is extremely important in tact causes burn injury because of the hydrogen ion concentration and dessicating action. The epidermis is destroyed, followed by coagulative necrosis of underlying tissues and thrombosis of blood vessels (Cason, 1981) .
Sulfuric acid is the most common chemical agent implicated in work related injuries. This acid quickly causes dehydration of the affected area, carbon production, and the formation of a brown/black slough. The depth of injury depends on the concentration of the chemical and the length of exposure. Immediate, copious irrigation with water is indicated.
Hydrofluoric acid burns are rare but devastating. Very deep burns result from exposure to this acid. The victim should be hosed off with water immediately. These burns are very painful. If the involved area is larger than 65 cm-, a life threatening hypocalcemia and hypomagnesiumemia may result.
Alkali burns from sodium hydroxide, potassium hydroxide, and lime, the main ingredient in cement, all produce a burn injury through the action of their respective hydroxyl ion. As with acids, these agents produce a hygroscopic effect. They also saponify fat and form alkali protei nates.
With the exception of lime, copious irrigation with water should be the first step taken, second only to assessment of airway, breathing, and circulation. With lime contact, ' as much lime dust as possible should be wiped off before the copious irrigation is initiated. Attempts to neutralize chemical burns are not recommended, as the process of neutralization causes heat production and results in a deeper burn.
avoided, as they may cause death secondary to absorption and poisoning. Tar washes off with Shur-Clens or can be peeled off with forceps. The latter usually takes the underlying blistered skin with it.
If this is not possible, sterilized liquid paraffin can be used. Molten plastic is almost impossible to remove without surgical debridement and often produces disastrous loss of function of the affected area.
Chemical Burns
Chemical injuries can be broken down into the two categories of acid and alkali for the purpose of determining treatment. Acid con-
Contact Burns
Injuries from hot rivets and metal cause deep localized burns. Injuries from engineering and laundry presses most commonly involve the victim's hands and may be associated with a crushing injury. As with other injuries, stop the burning process. Protect the hand from further injury, wrap it in a clean, dry cloth, and elevate it above the level of the heart to decrease swelling and avoid circulatory compromise. breathing, and circulation. Remove all clothing and jewelry and cover the victim with a clean, dry sheet to minimize heat loss. The next steps in treatment will depend on the causative agent. Molten material includes metals, tar, bitumen, and bitumastic used by roofers, road crews, and felters; and molten plastic. With molten metals, the melting point of the specific metal can predict the extent of injury. Iron and steel melt at 153 0 C, producing a full thickness injury; aluminum melts at 650 0 C and results in a deep partial thickness injury (Cason, 1981) .
Requires surgical debridement
The most common site for burns from molten materials is the foot. The material often penetrates the victim's trouser and leaks down into the boot. Water should not be put into the boot since it will cause an explosive splattering of the molten material, resulting in further burn injury.
The boot should be removed and the molten material carefully wiped away. Tepid water can then be used to cool the burned extremity.
Tar, bitumen, and bitumastic can be removed by paraffin oil. Organic solvents should be determining entrance and exit sites as well as internal injuries. The resistance to current is variable with different bod y structure s. From least to most resistance , they are: nerves, blood vessels, muscle, skin , tendons, fat, and bones. Current follows the path of least resistance , commonly causing neurologic, vascular, and dermal injuries. Common entrance sites are on the hands, and common exit sites are on the lower extremities (Figure s 3-4) . Major trunk burns are rare with electrical injuries. Typical entrance wounds are charred, while exit wounds typically resemble blast injuries. It is important to identify both entrance and exit wounds.
Emergency treatment of work related electrical injuries involves removing the victim from contact with the source of current. It cannot be stressed too emphatically that this task should be attempted onl y after appropriate measures have been taken to turn off current to the contact source. Since high voltage electrical impulses often interrupt the heart's electrical system , the need for cardiopulmonary resuscitation should be assessed immediately. All clothing and jewelry must be removed as soon as possible, since leather, jewelry, and synthetic fibers will continue to produce heat after the source of current has been removed, result-ing in deeper injury.
RETURN TO WORK
Return to work will differ with every client and will be determined by the location and extent of injuries. All burned areas will be very sensitive for up to 6 months, and the employee mu st take special care not to reinjure the fragile healing skin. A client who requires split thickness skin grafting will need to wear pressure garments over the grafted area for at least a year, during which time the scars will mature. Limitations of movement may be necessary depending on location of the graft so as not to put strain and pressure on the healing wound. The tolerable level of activity upon return to work will be prescribed by the client's burn care physician.
CONCLUSION
The nurses caring for individuals with work related burn injuries could well invest their energies in developing a standard national tool for reporting the incidence of work related burn injuries. This tool would help establish a data base from which the scope of the problem could be defined.
Tight adherence to personnel and safety guidelines should be strongly encouraged. Programs aimed at prevention of work related burn injuries should be offered to all persons employed in high risk areas. The educational component of such a program could be provided by the occupational health nurse either directly or through cooperation with the local burn center.
Finally, the occupational health nurse who works in areas where burn injury potential is high should participate in Advanced Burn Life Support, an 8 hour certification course offered by burn centers throughout the country.
The problem of burn injury at the workplace is costly, not only in terms of lost work hours but in proper care and rehabilitation of these often devastating injuries. Only if networks of cooperation and effort are established can accurate reporting, prompt and appropriate treatment, and ongoing prevention of burn injuries be achieved in the workplace.
